
Tribal LifeLine™ Project
Modifying the Risk Assessment Model for Relevance to 

Unique Tribal Scenarios
Part 2

The Risk Assessment Model

Principles and Applications



Cornerstones of Regulatory 
Decision-Making

Risk-Based or
Risk / Benefit – Based

• Single source, single contaminant deterministic analysis
• “Bright-line” standards apply (based on magnitude)
• Declared focus to presumed “most vulnerable” or “most 

exposed population
• Single point on an underlying distribution used for basis 

of decision (mean, 95th percentile, 99.9th percentile, 
Maximum, “Worst Possible Case”)
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Traditional Cornerstones of Regulatory Decision-Making
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Considering the Impact of Regulatory Options

Profile of Risk from Chem X from Aggregate Sources
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Objectives for New Models

1. Consider All Parameters of “Exposure and Risk”
Exposure and Risk are defined by more than Magnitude

Magnitude
Frequency
Duration

Route
“Era of Vulnerability”



Individual’s Seasonal Maximum and 
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Objectives for New Models 

2. Discover—not predetermine--the “most 
exposed/vulnerable” subpopulation

3. Consider multiple sources and multiple 
routes of exposure 

4. Array the daily exposure opportunities in a 
longitudinal progression over life periods



Objectives for New Models

5. Visualize the “drivers” (important 
contributors) to the exposure/risk

5. Let the toxicology define the exposure 
scenario to be calculated. 

5. Reveal the data strengths/weaknesses



Quick Overview: 
Person-Oriented Modeling

and MicroExposure Approaches
for Aggregate/Cumulative 
Exposure Analysis Models

=   Models that Know What People DO Each Day

This Tells US What Opportunities They Have To Be 
Exposed !



Data In the LifeLine™ Model
Describing People in the “General Population”

• Natality data (Birth records); National Center for Health 
Statistics [NCHS]

• Residential patterns;
Current Population Statistics, US Census

• The Third National Health and Nutrition Examination 
Survey (NHANES III); also maintained by NCHS)

• American Housing Survey; US Census and Department 
of Housing and Urban Development

• National Human Activity Pattern Survey (US EPA, 1994)
• The Continuing Survey of Food Intake by Individuals 

(CSFII) US Department of Agriculture (USDA)



The Fundamental Approach
1. Using data and assumptions, describe 

PEOPLE in the population of interest 
(physiology, where they live, what they 
eat, mobility, what they do)
This sets up the relationships between 
people and their environments—
describing “opportunities for exposure”



Profiling Exposure
Going through life      opportunities for exposure   

[Microexposure event modeling]

Conception 
and Birth

Childhood

Retirement

Career
Home ownership Child raising

Define EACH person in a population …..day by day

Gender, ethnicity, housing, activities, diet, morphometrics

Population-specific data

embedded into model



The Fundamental Approach
2.  With chemical specific data * supplied by 

the user, calculate the exposure resulting 
from every exposure opportunity on each 
day of the person’s life.

*  Data such as residues in food, in water, 
pesticide use, on objects in the house, 
on toys, clothes, furniture, pets, etc.



The Assessor Brings Information 
About The Chemical of Interest
Data Included in LifeLine™ Exposure
and Risk Assessment Software

Data Supplied by 
Risk Assessor

Age related 
height, weight/ 
population 
demographics, 
birth statistics 
etc.

Dietary 
profile: 
Who eats 
what, how 
much, from 
where / 
recipes, 
food 
sources
Etc.

•Resides of 
chemical in   
food/water

*Health 
hazard info. 

*Chemical 
use Info.

Etc.



2.  Modeling A Person’s Lifetime Exposures 
from Multiple Chemical Sources

Conception 
and Birth

Childhood

Retirement

Career
Home ownership Child raising

Product A or 
Source A

Product B or 
Source B

Product C or 
Source C



Repeating Process Yields a Model of the Exposed 

Population…with Each Individual “Intact”

Thousands of repetitions—each a 
new person of that population

Exposure data saved: by 
source, by route, by person

Easily manageable with today’s 
computers / programming methods







Approach to Modeling Tribal Communities 
/ Unique Exposure Opportunities



Model Components (Modules)

INTERFACE Knowledgebases 
and core model 

functions

REPORT 
GENERATOR

CUSTOMIZED 
TO NEEDS OF 

USER
DATA

CUSTOMIZED 
TO NEEDS OF 

USER

COMPLEXITY

STYLE

HELP

FLEXIBILITY

MAY BE A SERIES 
OF MODULES -
MAKES UP THE 
MAIN “ENGINE”



Exposure Scenarios Relevant to Traditional Tribal 
Lifestyles : Different From Lifestyles Assumed in 
Mainstream Exposure/Risk/Screening Models

DIET
traditional

HOME SITE/STYLE
Seasonal

Multiple sites

DRINKING WATER
Seasonal

Art / Crafts
Home BasedOCCUPATION

TRADITIONAL
THERAPIES

DIET
commercial

FAMILY ROLE
INSTITUTIONS

School/work
Seasonal



Farm gate or Port

Processing

Industries

Retail
Seasonality, Age-related mix 
with commercial foods, 
storage, preparation

















Sweat Lodges:  Open Fire or Hot Stone







Ages-- from birth to 85 years old





Option: Focus on Upper
X Percentile of Distribution

Option:  Focus on Few 
Points Representing 
Entire Distribution—
What is Different??

Option:  Focus on 
Mean / Median Zone 

etc

EXPOSURE PROFILES FOR 10,000 SIMULATED 
INDIVIDUALS IN DEFINED POPULATION

Options for Decision Making



Important Points to Consider

1. This is a TOOL relevant to US Legislative “risk 
based” regulation -- but does not inhibit 
conversation about other Tribal philosophies

2. Project “process” accepts tribal traditions and 
attitudes 

3. Needs for training at the tribal level and at the 
federal level (application of relevant assumptions 
and analysis options)

4. Model available to all- provides tool for tribes and 
their risk assessors / public health professionals

5. Objective:  Making the tribal communities 
“visible” for risk-based decision making—
including at the local level.



Existing Functional Capacities in 
LifeLine™ Core Modules

• Probabilistic approach to calculation of exposure and risk -- provides 
a distribution of answers for the assessor to consider – maximum exposure, 
average exposure, exposure at the 95th, 99th , 99.9th, or any other 
percentile of the subject population

• Use of single values or full distributions of residue values as input 
to the analysis

• Aggregation of exposures from multiple sources, and reporting 
of total exposures as well as reporting of exposure from each contributing 
source  (drinking water, showering, swimming, etc.)

• Aggregation of exposures from multiple routes, and reporting of 
total exposures as well as reporting of exposure from each contributing route
(oral, dermal, inhalation)



Existing Functional Capacities in 
LifeLine™ Core Modules

• use of seasonally specific data across the yearly spectrum

• consideration of particular age groups or other subpopulations of 
interest

• Presentation of exposure reports or risk reports using multiple 
toxicology endpoints appropriate for different exposure periods (acute, 
intermediate term, long term or lifetime)

• Illustrative graphics and exportable files for use in other software 
programs at the user’s discretion.

• Water residue input capabilities for bottled water, tap water, direct 
and indirect water.



Existing Functional Capacities in 
LifeLine™ Core Modules

• Transparency of model operation and underlying data

• Many rounds of evaluation by the EPA Science Advisory Panel, 
Board and other State and academic review mechanisms

• TRIBAL LIFELINE™ MODEL
Customized databases – eg. traditional diets, housing, activity 

profiles
New functions – “cultural blending”, seasonal definitions, health-

related changes in activity patterns, etc.



Potential New Capacities in Core Modules

INTERFACE

Knowledgebases 
and core model 

functions

REPORT 
GENERATOR

Automated interfaces and 
User Tutorials to facilitate 
learning the model 
operations

Exposure and risk 
assessment reports 
tailored to the regulatory 
requirements (or traditions) 
of the Office of Water

Data import aids to directly 
apply information about 
water residues from 
monitoring databases OR 
from environmental models

Customized 
graphics for 
decision-makers



Proposed Customizations for OW

FOCUS ON INTERFACE:

• Facilitate learning model features/functions while actually doing 
analysis tasks 

• Make relevant to OW experiences/mission/needs

Modifications:

• Provide a sequential “guide” which automatically takes the user through 
the processes of entering data, setting analysis specifications and 
choosing report options. 

• Modify interface to easily accommodate information relevant to any 
chemical agent, not just those resulting from pesticide use.  



Tribal LifeLine™ Project
www.TheLifeLineGroup.org

• Dr. Christine Chaisson Dr. Claire Franklin
• (toll free)1- 877-978-6496 P: 613 xxxxxxxx
• P:  703-978-6496 CAFranklin@TheLifeLineGroup.org
• F:  703 978-6962 
• CFChaisson@TheLifeLineGroup.org

• Elizabeth Resek Karen Rudek
• EPA Office of Science Coordination EPA Tribal Programs 

Coordinator and Policy Office of Water 
• Office of Prevention, Pesticides and             P: 202 564-0472
• Toxic Substances F: 202 564-0480
• P: 202 564-8459 Rudek.Karen@epa.gov
• F: 202 564-8452
• Resek.Elizabeth@epa.gov

http://www.thelifelinegroup.org/
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